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COMBINATION THERAPY USING ANTLTUMOR MONOCLONAL ANTIBODIES AND/OR IMMUNOTOX.NS 

WITH lNTEnLEUK!N-2 



SC 



T.,s .nveni-on ,e!ates -o .se C a rorro.na.on =• .meMe...n.2 and at .eas: one f^m of 

anco: .rT,rT,uno.or..n d.r,c.e(J c-,a.nr. -.urr.o. ceus .n :nc :n,r..oeu:.c o: procr,y.act.c an,„umor ..ea.men, of 
T.a:r.n>.ais -s.na s.mu!:aneo--s or a«erna:e aom.ms:ra!.on cf 3»ese cor^osneo-.s 

;.-,»,.e.K.n-2 <.L-2). a vmonoK.ne orocuce= ay norma! seronera. =.oo-. iyrr.onocy.es tha> .nouces 

i,.^*- - -i»Me <»#-i.--<i.T* 3!ai: lectins, antigens, or other 
- J.,..,!..-. 0 an..ce. q c™.e ".^To) :S3 :007-t008. Then called T cell 

f-i-'ji w2' irst describee oy Morgan D e. a... a^»e..ce ..^'oj. — » . . - 

^^-.w;-. tanor oecaose oi « aD.My to .ncuce oro!.tera:.or C sf-ncia-.e:: T iymphocytes. noy. .merleok.n-2 .s 
recocntses as oodulafn© a var.ety of functus c< -mmuoe sys.err. :6!!«- .n and :n v^. 

-2 «as .nrtially mati6 ay cof»v«.nq human oeoonerai ouy.= lymcrocy.es (PBU or offter "-2-Proa.iC.n9 
-c" ^n-- S«e !cr -xarrDte. U.S. Paen: No. iMi'..7X. Reccms-nam ONA technology P'ov-ded an 
?pBLs ce., .mes 10. pcocH.=m9 .^-2 Tan^cn.. T e. a.. 5!«1!1£ J'^f i^^^J^^ ^ 
C-svos. a. Nucierc Acds fleseafcn »i983). n:4307-4323 na»e reowtec cloning tne human iL-2 gene and 
exrressjnc it mrcrcorganisms- _^ . „ 

. c pa-e-, /51s 5«4 descfifeeJ and cla-r^s mute-rs o< iL-2 .n wn-ch the cysteine normally 
r^.sr.-.o" 125 c: tr- «.!c-:yDe o.- nat^e mciocuie nas Deer reo:ace<! with a neutral am.no acd. 
^ucr.'es'senr; oc aianrne. U.S. Patent N«.. 4.530.787 and 4.569.790 Csclose. an.^ c!a.r-. methods lor 
o j'.:Vn5 reco»T!o.nant native IL-2 and muieins thereot, as wen as the ounf.efi form oi iL-2. 

.J c oa,on- No 4 604 377 issued August 5. 1986 discloses an !L-2 composition suitable lor recon- 
^ -v.-..^ ■'. a charrriaceuticaiiv acceptable aoueous vehicle comoosed o< oxrfized m«fob.ally produced 
'Vombinant 11-2. The IL-2 is noted as useful in combina-uor. w.tn cy-.otox.c chemotherapy or irradiation or 
sJgerN- in the treatmen: oi malignant or pre-malignant diseases .n a direct therapeutic or «ln«va« setting or 
combination with other im.mune-mcdulating drugs, lymphokines (e.g.. IL-1. IL-3. CSF-i and IFNs). or 
naiurajiy occurring or inducible anti-cellular toxins. « ■ k 

Rosenberg ar.d his coworicers have shown that systemic administfation ol recombinant IL-2 m h^h 
coses causes regression of established metastatic cancers in mice (Rosenberg et al.. X B^: Med. (1985) 
ten 169-1188): and. in conjunction with lymphokine-activated kaier cells (Rosenberg. S. et al.. New Ena^i 
(1985). 313:1485-1492). and tiimor-inliltnting lymphocytes (Rosenberg et at.. Scienee (1986) 
233:1318-1321). in humans. . 
— Since the mid-1970s, there haw been numerous reports d munne monoclonal antibodies that interact 
with human breast cancer assodzted antigens. In these reooned studies, mice were immunaed and 
boosted wish human rnilk fm globule prowins. broa« cancer cea lines or b«a^ 

immune spsenocytes were fused with mouse myetoflM cells and Hybridomas were selected based on some 
specificity oJ the culture supernatant lor br««sl «* bwast cancer antieens. Tayiot-Pajwdimitnou. J. et aL. tat 
J. Cancer (1981) 28:17-21: Yuan. 0-^ ^irJNtil •^982)«:y<8.7a8;:;Cioccal4). «■ el^, Can^ - 

0982) 42:42S6'<SS. ' " . 

Kte^ recently, investigators ai.(tousCoipoiajion haw disi»^ 
bind selectively to human breast cancer ceBs. are <gG$ or IgMs. and. *hen conjugated to ridn A chatoto 
Jorm an immunotodn. exhibit a tissue cotaire inftibitory dose which fesuils in SC% ol control (uMrealedX 
protein synthesis aciD 50%) at ii ii re unotoic in concentrations of less than about IObM against at toast one 
of MCF-7. CAMA-1. SKBR-S. or BT-20 eeOs. These antibodies are ascribed more fuOy in EPC Patent 
PubEeation No. 153.114 pubGshed August ^1985. _ 

In addition, researchers at Cetus Corporation have discovered murine monoclonal antibodies which do 
not bind to blood ceUs. have a breast tumor Wndlng range of at toast 0.25 (I*, they bind to at least 25% 
breast tumors tested) or have a breast cancer ee» Sne binding range o< groator than or e<iual to 0.2s. ha«re 
a nonrof tissue reactivity as defined below tor human breast and*r ovarian cells equal to or toss than 0.09. 
are loGs or igMs. and. when conjugated to an imaging moiety, produce a signal sufficient to imago breast 
cancer tumors. These antibodies include most of those described above and are described more fully in 
European Pat Pub. No. 220.858 published May 6. 1987. 

ImmunoiOKins. wWch are comprised ol an amawdy conjugated to a tOJdn. have been used for therapy of 

various cancers to which the antibody is specTic. Certain imrminotoidn motoeutos may be too torge to reach 
the tumor cells efficiently due to poor diffusion out of capillaries. 
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r.^^rz-.o" -e-notnarw. us.n- :wc. cr rro-e an:.-caocer a.-J?s -.0 Tfea: rr.al.gnani tumws m homans .s 
-..•c'nN' "'o 'r -esea-cn ano <n :ne csn.c The am.-cance: augj .--ay oe ani.me.aooi.tes. alkylat.og 
U;.-.;,:., .^.-rai Wiins e;: Co-nc.na!.cr.t 0* oruss a-e a='-n,c,erec .n an anemp. to oota.n a 
r...-.'.'„/ „«ec: -^ot: car.cen eg . :afC!noma«. melanomas, lyrr.onomas ana :ifcsxas. and 
. ."r,'„r -.r-'ngte'e-e-^""-" o: aru3-'«ti:a--: ceiis anc '.o reouce siae c«ects ol eacn druQ 
"■ rrao-'i-e.n c- ai ' t-nrriunc- '':936t :37ir35--.7« d-sdosec :na: iL-2 increases the vascular 
.^^eac :v'ar.c ra-.e C z^-j-- a!5ur..r, .;:«us:~r,w o-gans i ct-'e e: a; , J ■T.rnunoi {I9e5» 135:2365 
3'-'.."seC -na: .-e.ers.sie !iu.= re:e.-!-c- orco.e'nt r,sv: 'ror, lL-2 aom,o:i:r£t,on 
' g— .,-an-c- Ko^wi^cce '•o CIO sas acr"n,s:er«-; :nmonotax.'' ar.c or -•.onec:onai antibody and iL-2 lo 

■ - -oT^ase c eiirr.ir.aie ;umc: Durder>. 

■ ' ; g,p^,.. -ne oresent .r.ven:.on rrovices a lonoosition saitaote ;or oaremerai or subcuianeous 

-'^Tg-.on •'^ ' wa^f^-Diooced rr.arrnaf.at^ nsj: for K»er«>eo:.c or propsiytacnc weatmeni ol lumor ourden 
a ^^.J^ure ir: sr.arr-.acoio^oiiv ertective amounts, o! n. 2 (rom a mammalian species and at 
Teairone wcnoc^rai antibody aid er immuooi-xm Smds selectively :o cells containing the tumor 

"^iranomer asoect. W iivent«« P'ov.ces a metnod to. ?>era5ev.-:.c o: proohyiactic treatment ol tumor 
a wa-rn-tsieoaec Tammaliar. fw« compnans admmistenng tc said nost a pnarmacoiogicaiiy 
»^»a-v» a'T-.O'.T.; of a ccmernasor. o! !L-2 ir»m a mammalian soec«£ anc at least one monoclonal antitxxJy 
"__,.".n3,"g,,„ -r^^r iinrs selective!-.- tc ce»s corstaining the turnor aurdsn 
- =.„.e'a^.- " -2 - a recorrMr^ant r^ur-.an IL-2. anc the monccicnai ar.tioody employed alone and or 
■ ■ •.ne.rmmunoicxo selective:/ omds to horr.an breast and-or ovanan cancer cells and has a G or M .sotype. 
ars tt>" nimor Pcrden line treated s breast and or ovarian cancer 

•^"-orroinaaon o! IL-2 immunoioxinis) and-cr antobody(ies) ..i pharmacologically etlective amounts -s 
ejected' to provide roi-^te treatment c! a variety o< iorms o! cancer. espec:aliy breast and ovarian 

n cancers. ^^^^^^ .^^i^ ,he use o) a combination ol lL-2 Irom a mammalian species and at least one 
-O'ocional antibody that binds selectively to human tumor cells and w at least one immonotoxin mat binds 
selectnreiy to human tumor cells in providing a medication for the therapectic or prophylactic treatment of 
: nctscr bwden in 8 wamtHMooded mammaiian host. 

30- ?refwaS)»y the IL-Z trom a mammalian rpedes and at least one monoclonal ant-^xxly that binds 
selectively to human awnor cells and-or at least one immunotoxin ttiat binds selectively to human tumor 

cells are to be admirustered sepaately. 

•r vet another aspect We invention includes a composition suitable for parenteral or sobcutanMos 
prophylactic treatment o» tumor burden comprising a mixture, m pnamwcologically effective amounts, of IL- 

35 2 fiom a nwmnaten species and at least one monoclonal antibody that t)imJs 

""'a fu.««r aspec: of the mveni«n « lL-2 from a mammalian species and «le8St "Jl^ 

bines selectively to cells contains the tumor bunlen and]or - least ""^^^ 

selectively to human tumor ceUs for use in a method for therapeutic or prophytacbc tfwsment rtUmwr 

« burden in a warm^AxxJed mammalian host comprising asmirtswrng to said host a P»»««««»W»y 
effective amount of a combination of said iL-2. immunotox.n<s) andw antibodyOes; optwnally with the 
coinponerts of said comttnalion to be administered separately 10 the ho«. ' 

The invention also includes a procws for tr« preparation of a composition suitable for parenteral or 
subcuaneous a Jii ai i is tfat io n to mammaBan hosts tor tneraoeulic or prophylactic treatment of cancer 

« comprising mixing together or fontwiating for such use H.-2 from aTOammalto 

n»noclonal antibody that binds selectively to human tumor cells 8nd«r at least one immunot^ 

selectively to human tumor cePs. . li o 

The temt therapeutic* treatment refers to admin-stration to the mammalian host or patient « ine 
and immunoioxin(s) alter the patient has developed cancer. <i.e.. after a tumor bwden has been deter- 
sc mined), as measured t»y any means in the art. with resultant decrease or elimination of the existing tumor 

^"""^ term -prophylactic- treatment refers to such administration to prevent recurrence of the cancer 
after therapeutic treatment has been administered. 

The tem» -cancer- and -tumor burden* refer to any neoplastic disonler. including such cellular 
ss disorders as. for example, renal cell cancer. Kaposi's sarcoma, chronic leukemia, breast cancer, sarcoma, 
prostate, pancreatic endometrial, and ovarian carcino.nas. rectal cancer, throat cancer, melanoma, colon 
cancer. Madder cancer, maslocytonta. lung cancer and gastrointessinst or stomach cancer. In Uie method of 
the invention, the target tumor burden is advantageously breast and«r o»«rHn cancer. 
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Tne 1-T -o-s'^.a-oiooxaMv efieciwe amoun;- refers !o tne total amount oi eacn aci.ve component of 
.^^ ^^.^o- - --^--,,cn ^ere n mat :s £u«.c.eni .n sno-..n9 a mean.ngJui oai.em oer.et.:. . c. proiongat.on 
r. .to an-V-e-— n -1 a-c2se Wnen tne eHecvve amounts oef.nec herem are emoioyec. more eH.cacy 
us.-"'- ^cmo.nator :nao cs-ng e^iher co.-noonen! alone. As aoohed to an .nriw.ctiiai active 
^n^o.en-'a-'-n.n'.Tereo a.one. the term rcters :o ma: .ngreO.en:. aione; when comD.r,ai.on5 are usee, tne 
•e-, rei-r- -r comD-nec amou:.£s .n :ne creoaration f.ia! result m the ineraoeut.c o: proohyiact.c effect 

ThA te-rr -ro-omoinar.:- refers :o iL-2 srocuced by recomDinant ONA tecnn.oues where.n generadv the 
:,.-e coct^nc :cr t->e iL-2 :s ctones oy kr.cwr reccfr.cnam ONA lecnnolcgy For examoie. me human iL-2 
;Ine .n^^rec .r^:o a £j:tao:e DNA vecio- sccr. as a tjactcnas plasmitJ. ofeferat>iy an E coi. piasmid. lo 
o-t£,n 2 reVo-^a.r.an: piasm.c and me oJasm-c .s usee; to transform a suitapte nost The gene .£ exDrcssed 
j-T-h- nos- :o pro-jce me recorr.o.nant ::rotern Examples of suitable recomoman: -lasm.-s tor th.< purpose 
n-'uo* DBR322 wCRi cMBS anC oSCl. The trznslorrted host may oe proicaryctic or eukaryottc. including 
mamrT^aiiar.. yeast. Asperg.Hus and tfisec: cells. One oreferred embodiment herctn. but not the only 
D'eterrec emDccimeni. emfvicys oacterial cells as the host. 

--r^rmaceotxaiiy acceoteOte- refers to a camef medium that does not imerlere with me 
effectiveness of re DK>ioo»cat activity ot tne active iogredicms and that .s not towc to hosts to which it is 
aaminjsterei. 

As u*ed n«-'e.n. the term 'monocional antibody* means an antit>ody composit.cn -avrng a homo- 
geneous ant:t;ccv -opu!a!'Cn. i: :s not intended to be lirr»ite3 as regards me scL-rce c1 the antibody or the 
r^.a'^ner m w"icn :t :£ made. 

The term -.mmunctoxih- as used herein refers lo a conjugate of an antiDOdy or fragment of ar. antibody 
and a cviotcxic moier/. The antibody or fragment thereof employed mus: omd selectively to human tumor 
csfis and be effecmre m an immunotoxin. The antibody is chosen frorr; 'hose described hereinafter if it ts 
effective in me conjugated form. The ototoxic moiety of me immunotoxm includes a cytotoxic drug or an 
e.wn%aUcaKv activ^ toxin of bactenaJ or plant origin or an enr/matically active fragment ("A chain') of such 
a toxin. Exampies of enzymatically active toxins and fragments thereof include diphthena A chain, 
nonbindino fragments of diphtheria toxin, exotoxin A chain (from Pseudomonas aeniqinosa). ncin A chain, 
abrin A chain, modeccin / chain, alpha-sarcin. Ateurites fordit proteins, dianmin oroteins. Phytolacca 
americana proteins fPAPI. PAPII. and PAP-S). momordica charantia inhibitor, curcm. crotin. saponana 
officinalis inhibitor, getonin. mitogcllin/ restfictodn. phenomycin. and enamycin. Ricin A cham. nonbinding 
active fragments of diphtheria toxin, abrin A chain, and PAPII are preferred. Most preferred is the nan A 
chain. 

As used herem. the term "select*-^ ttnding to human tumor cells" refers to prelereniiai binding of the 
antibodies of t*ie immunotoxin to human cells thai are cancerous or exhibit cancerous growth or other 
properties charaaenstic of cancer. The antibodies of the immunotoxins do not preferentially bind to normal 
heatthv ceHs. Examples of such tumor cells include leukemia cells, prostrate cancer cells, cdofecsal cancer 
cecs. breast cancer cens. ovarian cancer cells, rectal cancer ceBs. throat cancer cells, melanoma cells, 
colon cance* ceSs. bladder cancer ceOs^tog wriccr cer«..v«^ gastromteslsnal c stomach cancer cells. 
Mcs: preferatty. the antibodies of the iiwiumoibcins andw wanan ttiicer cells, 

as oopcsed » binding to normaL noncancerous cells. ,^ 

As usrsd herein with respect to the exempfified monoclonal anti-hiiman breast cancer annbodiw of the 
immunotoxins. the term -functional equivalenf means a monoclonal antibody that to) has a breast tumor 
binding range of at least C.25 or has a breast cancer cen line range of greater than or equal to 0.25; (b) 
binds selectively to human breast cancer cells: (c) has a G or M isotype: and (d) binds to the san>e antigen 
or epitope as the exemplified monoclonal antibody, as determined by immunoprecipitation or crossbJoddng 

and sanowich immunoassay. 

As described above, the term -functional equivalem- as used herein includes lour criteria. T he last of 
these criteria, binding to the same antigen or epitope as an exempliried monoclonal antibody, may be 
demonstrated by experiments which show crossblocldng of an exemplified monoclonal antibody by the 
functionally equivalent monoclonal antibody. Crossbtodung occurs as a result of an antibody binding to me 
same epitope on an antigen as that bound by one of the exemplified antibodies, or as a result of an 
antibody binding to a different epitope which ts so closely situated on the same aniigen that binding of an 
antibody to one epitope blodcs the bincfing of an antibody to the second epitope. Crossblodcing thus is one 
of the criteria by which one can determine that a ftmctionallv equivalem monoclonal, antibody binds to the 
same antigen or epitope as an exempfified monoclonal antit)pdy. 
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:;«■«-.•.': ft.'v enoTn^f rne'r-cc *Z' Ceierrrsin-n-j wnemer an an'.it?oOv of the jm- 
_ csrro sntfjen c' -^D-icotr :r. tnese assays, a t«rs: monocionai an;iCDdy oound :o a 

,.1^,1 •c'^-^-arr-i^ :r^-. .-j'-^acc c- -^'C ct-ve 2»2te A-e:: A'te- t'oasr^e'".; 'o oreven: nonsoecific binding, a 
=.r.gcn rrtriar:: or. :: accc-'^ to -no Dcunc: ar.rr^ocv Suosecuen-ty. a second amiDo-.w. 'lavng a 
co--?c;aw"e tcco: r*- e.'arr.i-;c- a c-cmoaent-r encyme :s ciodec tr^e second anubcdy omos lo the 
br-i'-^er c ^:l^^^:re^.: e^:';:ooe j.-reciJ.c::'. -r-jit-.cie ccp-es oi tr^e same eciiooe on :ne same antigen are 
..^..Tg.^.^ ji .-^^ teconc cr»:;oocy fa-t: 'o o»nc. e;:^>e' ;f»e same eo::co«r soeciiicny o' ditterem Du: oroximai 
ar.:.c5-" s^er ^c;!v -.s jr-:cai6C T^-.e rosuHs oi cc:^ cfO£S£;ccW:r5 ar.^ sanO'^'Ci assay are lunher 
r&';rx<: a seccrc s*-'es o' »es:s suc^ as smmune z^ecio-x&v.on zt vvestem ctonmc :o cnaracienze tne 
— -riC'w^u' we'C^tfs* c» ■•".e ar.tigeits; ^ojr.c Dy ooin ar.::!)oc»es. 

T-.c. Amercan Tyce CyHufe Conectic- i'ATCCl. RocKviHe. MO USA nas a w.ae variety o» cell lines on 
Z's20tx *n!cn proC'jce mcnoctcnaf antibodies to target tuners, for example, eel' [mes producing rron- 
:.:'ona» zr^oo^iss :c r,jrr*zn r.or-smal! cet! lung cancer mciuce 703CK (deoosited as atCC No HeB3iO). 
C-?:" ir'ies orocucn^ mc?*oc!cn3! ant:20d:e£ to human melanoma cells include 704A1 ^ccposjited as ATCC 
:>fc H3S302» CeS ?ineE Droducing monoctonai antiood»es tc small ceil carcinoma mciuoe the cell lines 
^ercsttec as ATCC HBB^2 and ATCC H36711. CelJ lines producing antit)odie5 to pancreatic caronoma of 
ivr.c! over, frciuce f^e r-z^rCorm ceoosiied as ATCC HSeSO^. A cesi »ine prooucmg antibodies which 
r:^c :c a.'^ epr.Doe ^'es«fP: on adenccarc-nomas of the storr.acr^. co:on. and o^ncreas. and to esophagus, 
i-easranc ovanan tcrrcs. '-^c^- as CSL£X: . rs deocs'-.eo as ATCC HS358C 

Ccr.juoates ct tne a-.tiocoy and cytotoxic moiety may oe rr.ac^r jsmg a variety oJ b:tunc!ionai protein 
.ncd::vrno :eacen:s. Examples of such reagents mciude N-succ»nimioyi-3-(2-pyridyidiihio> propionate 
»'SPDP>. rmmothtoJane MT-. bifunctiona! derivatives of imidoesiers such as dimethy! sdipimtdaie • HCI. active 
esters such as disucc:n:fr:dyl suberate. aldehydes such as glutaraldehyde. bis-azido compounds such as 
Ois (p-azidobenzoyO r^exanediamme. b:s-diazonium derivatives such as ois-(p-<iiazonium-ben2oylh 
etnyienediamine. dtisocyanates such as to!yi8ne-2.6-di!SOcyanate. and bis active fluorine compounds such 
zs 1 .5-di«uoro-2.^inrtfOben2ene. 

The method of rus invention involves administenng to a warrr: -blooded mammalian host. Including a 
mouse, rat. raooit. primate, pig or human host, oreferabiy a human patient, a oharmacologically effective 
amount of iL-2 and cr.e or more monoclonal antibody(tes) and'or immunotoxins that selectively bind to 
human tumor cells. The IL-2 and monoctenal antibodyiies) and/or immunotoxin(s) may be cor.ibined in vitro 
tr-sfore administration if neither is adversely affected chemically and both remain efficacious. Preferably, 
however, they are separately administered to the patient, in either order o. simultaneously. An example is 
the protocol set forth in Examples 1 and 2 hereof, wherein the lt-2 and immunotoxin are administered 
seoarateiy. 

The admifustiationfs} may take place by any suitable technique, including parenteral administration. 
Examples of parenteral administration include intravenous, intraarterial, intramuscular, subcutaneous, and 
:r:rao£.'Honeal. with intravenous, intramuscular and intraperitoneal admiuistralion being preferred. 

As example, the patienfhost may be treated locally (as by peritumor or intramuscular injecffev*) or 
systemicaliy with a preparation having tL-2 activity until the capillaries begin to leak large proteins (about 6 
days). Then the immunotoxin may be administered with or without the tL-2 for the prescribed duration of 
treatment. Attematively. immunotoxin can be administered from day i of treatment Local treatment witfi IL- 
2 to promote immunotoxin action may be followed with systemic (e.g^ mtrapernoneal or mtraveoous bolus) 
administration of IL*2 and immunotoxin. 

The dose and dosage regimen will depend on whether the tL-2 and antibodyftea) and/or immunotoscm* 
(s> are being administered separately or as a mixture, the type of anttbodyTies) and/dr immunotoxin(s) and 
cancer, the patienthost and tt>e patient's history. The amount must be effective to achieve some tumor 
reduction or augmentation of lAK activity. The doses may be single doses or multiple doses. If multiple 
doses are empSoyed. as preferred, the frequency of administration wiU depend, for example, on the type of 
component cancer, dosage amounts, host etc For some types of cancers, daily administration may be 
effective, whereas for other types of cancer, administration every other day or every ttiird day may be 
effective, but daily administration ineffective. The practitioner wiH be able to ascertain from clinical trials 
which route of administration and frequency of administration are most effective in humans in any particular 
case. 
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T. r. --^-^.^ a-TCunr wn.cr ajoearc - -nost e:*ec:.ve nerem .s one wn.ct results .n regression m size 
... ..r o.^-o'D'.iete d.caoDearance or non-reaooea/ance of :ne '.jmor. anc -s no: toxic or .< acceoiaDiy 

-/...^ 0-nefa='v. sucn consj.i.ons as fever, cmlls anc gen^^rai rr.aia.se arc cons-dereC arxeotabie. 
V;.; -l.-^^'^.^fcocc levei oeoeno r.any tactofs. lor examDie. g-. ir.o tyoe nost and typ- cancor. 
rc^:e'V:-ecu:e anc sequence ot aon.n,suai:cn. exisung tumor ourcen. :ne type ol 11-2 and antiOodyOes) 
.^^-^.fjr.Qxot.inis}. anc t^^e detini!tor> r-* loxicity. 

..c 0 :^e r^.os: rr^ay be def-nec oy !ne e/:em anc xyoe C Side e?lec:£. w.m Sever, cmils anc general 
T.u.irs-- :or-:rered acceotaoie ^cxrtity ^or 'ne stuCy -.eretn. or sorretimes cy the amount o« Dody weight 
l^.Zl'. cea*^ rt-cr a cer:a«n Der:oc o? ::rrxe Tne reversioie J'.urd reier.non .n the body resulting irom t;.-2 
:z C'Sr'csed nv Lct^e. -^i a=.. ^ ir?^muno!. . : 35.2665 ri985f i? oody weight gam is the cntenon 
Tc- ^^v,c::v TvDJcaVrs'gaiR o? fro-' :0 to 2C''« oy weignt w.ii o«r rcieratec. wm g-eater than 20% gam bemg 

"CnStCC^eC ;0>^iC 

1^ -r^.er- t acceotaoie toxiciv ? the hor^ :s immunococnpetem. and i! the fouie cl admimsiration is pre- 
j: ^.eatn^ent and o- concurrent ac-rmrstratior of 11-2 daily 'or i4 days beginning at day i posHreatme- 
-r satibodyces) everv ether cav or every third day Degmmng a: day \. the dosage level for each 
£C^.»-«'tra*ion oJ recombinant, micrcbjaitv oroducwS iL-2 and an anti-Creast cancer monoclonal antibody is 
c-e*Ws!v abO'ji 3-3.75 r. '.O'-T.S /• '.y omts (U) IL-2 per kg of host we»gh: iwhere 3000 units is i itg). 
rasec c-y rrlx-Avrr, toterared ccse studies, and trorn about 25 to 50 mg kg of nost weight of antibody. 
"*"-^^.o ,^ a-ceo:aD!e loxicrtv. and there is sreircatment wnn reccmotrant. mxrobtaliy produced IL-2 
cr ccncu^ren^ administration daHy *0f days of the 11-2 and for ? days of .mmunotonn beginning ai 
zz\- ' Dost-ireaiment. the dosage »evei of each admintsiraiion of immunotown made with the anti-oreast 
-ance- antibody IS 25 'o 500 ug'Vg c! host weigh: of immunotoxin. The IL-2 level is that given above. H the 
r.cst^s :.-hriiuno<omofomfsed (i.e.. nude mice, which have a genetic deficiency). *»he maximum tolerated 

hn one oreferred embodiment the IL-2 is given at the -naximum tolerated dose daily for one week 
followed by giving on^haK the maximum tolerated dose of IL-2 with concomitant administration of the 
maxirr.u.'Ti tolerated dose of antitxxJy or immunotoxin. 

For parenteral administration the ;l-2 and antibody<ies) anc.-Of immunotoxin(s) will generally each be 
termuiated in a unit dosage injectable form isoUition. suspension, emulsion), oreferably in a pharmaceuti- 
cally acceptable earner medium that is inherently non-toxic and non-therapeutic. Examples of such vehicles 
include safine. Ringer's solution, dextrose sohrtiott, mannitol. and normal serum albumin. Non-aqueous 
vehicles such as fixed oils and ethyl oleate may also be used. The earner medium may contain minor 
amounts of additives such as substances that enhance tsotonidty. solubility, andtor ehemieal stability. e.g.. 
butfers. detergents, and preservatives. The IL-2 and anta»dy(ies) and/or immunoioxin(s) will typieally each 

55 be fa-muiated in such earners at a concentration ol about O.lmg.'ml to lOOmg/ml. preferably 0^ to imgrml. 

Alternatively, the IL-2 and antibody(ies) and/or «nmunotoxin(s) may be made into a sterile, stable 
•ycphUized fomntefcn in whidi the ourified fL-2 and antibodyfies) andw immunoyoxin(s) are admixed with 
a wato'-soluble carrier si^ as mannitoL which |iwides>iSc,fn^ 500 119 ot a surfactant such as 
sodium dedecyl sulfalo per mg of lL-2 or a01-6i»% in typical fomulations to ensure the solubility of the 

« recombinant tL-2 in water, if the antibody/immunotwdn Is stiB active at wich concemrations. The formulation 
is suitable lor leconsttution in aqueous injecticns lor parenteral aUi i rinisif ali en and It is »^»We and weO- 
toicrated in the mammafian host, particularty in human patients. The IL-2 tdrmulalion method is more 
comoletelv described in O^. Patent No. 4.604^ issued August 5. 1986. 

m an 'alternative IL-2 fonmilation of PCX Publication No. WO87.1X)056. published January 15, 1887, the 

--5 IL-2 may be solubiBzed. not by a detergent but by feacting the tL-2 with an activated polymer selected 
ifom polyethylene glycol homopolymers and pofyoxyethylated polyols. said polymer having a molecular 
weight of from 300 to 100.000 daltons, oreferably 350 to 40.000 daltons. The polymer is activated temninal 
groups reactive with both the free amino or thiol groups of the IL-2 and the hydroxyl group of the polymer. 
Examples of such coupUng agents include hydroxynitrobenzene sulfontc ester, cyanuric acid chloride, and 

56 N-hydroxysuceinimide. This modification eUminates the necessity of adding detergents to solubilize the lL-2 
at physiologtcal pH. The IL-2 is then formulated directly with the water-soluble carrier and buffer as 
described above, and the formulation may be tyophilized and the lyophiliaed mixture reconstituted as 
described at)ove. , 

As mentioned above, it is preferred not to admix the components, but rather to adminisier them 
55 separately. « the fonnulation contains two or more of the components, the relative amounts of each may 
vary within the ranges described above depending on thj efficacy otMained. 
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Tne .? ^o.<..r. -c:- L- 2:,/ !L-2 -e=3'0C t.-orr. :-sue CuHu-ei 0- cy :e'.omt,.n3o: ,ec-n,Ques. and from 

"n^l^^na;:; ;e o.:^.n.c 3^ c.scr..e. ov Tan.,ucn. e: a. Nature. 30c 2V^-^^0 (1983) 

(1983/ 



an 



npvn- N. -etc t.:o< Pesearcr. v. 43C7.43P3 (i983, don-ng the oat.ve numan 11-2 gene and 
e.c^l:.::g.l^^^^ =^ •'■^^ 'nuto.n a. oescr.De. .n US Patent No. 

. 5,e58« - e cystine norrr.aMv ozz^r^^r^ a: :;cs.l.on i25 the wHC-tyoe or r^ai.ve moiecu.e nas 

Deer re-a-- -''^ ^eurra: aT..no acC r-cr. as se::ne c atan.ne or ar. .L-2 r^-u^e.n ... wh,cn the meth.on.ne 
no:.-.a): V GccJr.'i-c a: oos.:ion lO^ -ne .-ic-.yoe o' r.a::ve r^Cecu.e nac oeen re&»aceO Dy a neutral am,no 

^^^.I'^Tno^^^^rri'^ -hi. :: -2 :s an .;rcivcosyia!ec ofotem wnrcn .s OfoOucefl Dy a microorganism wmcn 

*:>e^\4n-^^m'«^i ^^^^^^^ f»v;rr.ar. cDNA secuence o< a mo<J:1ied human cDNA sequer^ce of 112 wh.ch 
-n^oce- a'----»r^ am.nc ac.C seau-ence at ieas: suDs:ant;aiiy :5en:.cai to the am.no aco sequence 

^* n^^^ nuVan - r-luo.ng :ne aoiMv to Jcf^ :ne CiSort.de t>oncJ between the cysteines at positions 58 
and \oS an- na< stcioc-cai aa.v.t.€S wncr. are comnr.on to native numan iL-2. The lL-2 may also be 
oro3u-e- '-om yea- or'otner hor.s. as oescnbetJ atJOve Subr^mra! .oeniity o* amino actd sequences 
means --e s--;ie--'»s ar'* ;oen!ica! or o^er oy one or more ammo actC arterations (deletions, additions, 
su^^-tu-ii^ns^wn;^' CO -^ot cause ar c-^-erso funct;cnal dissimilarity oet.veen the synthetic protem and 
na^Ce n*u-ar r-^ ^xamo'es ?L-2 Drc;e.ns wtr c^cn procer.ies mciuc^e -hose described by Taniguch. el 
al * Nature* -.SeaT ^^2:305.210: Devos, Nucie^ fods Research (1963). 21:4307.4323: and oy European 
Oate'^TP^Dteaticn l^. 91.539 and 88.195: :n 'J.S. Paiem 4.513.584. sup^a. Most prelerably. the 11-2 .s tne 
de-aia-iL-2^.-c mutein in wmch the N-termmal alanine ol the native iL-2 .s deleted and the cysteine at 
-^os1-on :25 of*;^ native IL.2 »s replaced by a serine residue, the des-ala-IL.2 ala^tfer- mutein m which 
iiv. methtomne at position 10^ c? tne native lL-2 :s replaced by an alanine residue and the cysteine at 
ccsrtion ,25 is replaced by a serine residue, or IL-2 wneretn any combination of up to five of the first five N- 
lerminal am:no acid residues are deleted. 

IL-2 may be produced and purified to ciimcal purity by the memod described and claimed m b.5. 
Patent No. 4.569.790. issued Fcbrja'y n, 1986. 

The antibodies useful herein are produced from hybridomas prepared from antibody-producmg fusion 
partr^rs. Such fusion partners are generated by immunizing mice with live human cancer cells, such as 
breast cancer cells, or membrane extracts made therefrom. The mice are inoculated intrapentoneally with 
an immunogenic amount of the cells or extract and then boosted with similar amoums of the immonogen. 
Spleens are collected from the immunized mice a few days after the final boost and a cell suspension is 
prepared thefefrom for use in the fusion. , » 

Hybridomas are prepared from the splenocyies and a murine tumor partner using the general somatic 
cen hybridiza^on technique of B. Kohler and C. Milstein. (1975) 2S6:495^97.as modified by Buck 

O W et aL In Vitro (1982) 18 :37^-38i. Available murine myeloma Knes. such as those from the saw 
instituie Cefl Oi^Srtion Center. San Diego. CaWomia. USA. may be used in the hybridization. Basically, 
the technique mv<^ fusing the tumor celte and splenoc^ 

Atter the fusion the cells are separated from the fusion medium and grown in a selective grov^th medium, 
such as HAT medium, to eliminate unhybndiaed parem cells. The hybr«^^ 

supematants are assayed for ami-human cancer activity by conventional immunoassay procedures (e.g.. 
radioimmunoassay, enzyme immunoassay, or fluorescence immunoassay) using the immuniaino agem 
(cancer ceRs or membrane extract) as antigen. f>ositive clones are characterized further to determine 
whether they meet the crfteria of the antibodies herein. i.e.. wheth^ they seleciively bind to human tumor 
cells. 

Hybndomas that produce such antibcdtes may be grown in vitro or in w£ using known procedures. 
The monoctonal antibocfies may be isolated from the culture media or body fluids, as the case may be. by 
conventional immunogto&uSn purification procedures such as ammonium sulfate precipitatton. gel elec- 
trophoresis, dialysis, chromatography, and ultrafiltration, if desired. 

The preferred monoclonal antibodies (e.g. for the immunotoxins) herein birrf selectively to human 
breast and'or ovarian cancer cells, and. therefore, such cells are used as immunizing agent in the above- 
described pr o t oc ol. 

The important characteristics of the preferred mondctonal antibodies*(e.g. for the immunotoxins) are d) 
their immunogtobuHn class. (2) their selectivity for human breast andw ovarian cancer cells. (3) the range 
of human breast cancer cell lines to whirh they bind, and (4) the range of human breast tumor frozen 
sections to which they bind, and (5) their aulity to forni an active immunotoxin. 
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. ..^ .,^-,0 -^t a ->w^n Dre'nr-ec: ant.oodv -eg tOf tne immunotoxtnj .s oeiermined by 

'rife *(?tC .'VuV 'V/ 'C'-^*^ - ^ :J ' 

... ^^....c - :m r.uman oreas: cancer issues and cells ana (2) normal human :.ssues or ceMs 

I ^'^r.' T. se!ec!.ng tne Dreie-od class an!:t)CJi8S. aoDfox.msieiy 22.000 grow.ng 

.-.T^^ma^cut'ures weJe :r.:uaiiy screenec aga.ns: the .mmuniz.ng oreast tumor membrar- o^ retl hne. a 
oane'r-' 'e-en no-ma: memoranes. 3 fibroDtast cell i»ne. and a breast tumor trozen secuon Qones 

.^r r«a--- -r^e nc-ciastc mc; .nals. be! not w.th tr^ normaJ materials, were identtlicd m this mitial 
--e-^ a"-^^---- *0' .-ctvo.ng an.- adOit.onai screening «or ssfecvv.ty and range. The additional screening 
t'C^oivec: T.xteernorrria; t.ssje sect.ons. iive norn:ai oiood ce» types, eleven non-Dreas: neoplasm sections, 
•wo-t "-^'".e '^"•as- ca.w sections, and iourteen breast cancer cell hnes 

' -Of^'-^^^ote'-^-r^C a-^T'OOd^es (e.g. ^or tne !mmur^oioxtn£. tne woros -soecmcity- and -normal tissue 
. ^V^n-e'^riariceably and are deirned as me sum of ttie number ol substructures statned m 
eV.^n norr:^a;^-.-ue frozen s'ectfonc and the number o! Wood ce» types bound, divioed by the sum of the 
tctaraurT;oer substructures oou.nd -^^y any of the monoclona! antibodies »n all the tissue on which the 
Monoclonal ant.tjodies were termed and nve blood cell tyoes lested. 

The ••rm -tum-^r range" :s oeftned as me number ot breast tumof troren seoons stained divided by 
•ne numo^ of bcear. turner trozen sections tested. The term breast cancer 'ce!! Hne range" is oefmed as 
-r^- nuri^be- or brear. cancer cetl lines stained divided by the number of breast r;incer cell imes tested. The 
---bodie* cf im-ur.otO!'tn£ herein oreferably have a normal tissue reactmn- equal to or less than 0.09. 
Ind a bre'ast tumor b.r.-:n- rar.ge of eoua: to or greater -nan 0.25 c a breast cancer cell line binding range 
of ecuai to or greater trian 0.25 

Aniitx)dies of ^ive o^ tne thirty-mree deposited r^yondomas herein were found to recognize the same 
200 K daiton antigen. Antibod.es of lour of me m.rty-three bound to a 240 K dalton intracellular antigen. 
Three bound to one or more high molecular weight mucins (HMW) and two bound to transferrin receptors m 
.^^ of a 95 K dalton antigen. All anitger^ weights mentioned herem were determined by sodium 
dodecyi sulfate ([SOS> pdyacrv-lamide gel e'lectroohoresis under rcdoorg condiUons using procedures 

known in the at. * 
The ^mmunotoxins nerem may be orepared by con;ugatinc a toxin as described above, such rs n^m A 
-ham 4 on- cf the at)ove-descnb€d antibod.es using the coupling agents defined above. The technique for 
^eparing such tmmunotoxms .s descnbed m £P Pubficauon No. 153.114. published February 8. 1985. 

The following examotes provide a detaiied descrtption of the preparation and charactenzation of 
representative monoclonaJ antibodies ?or coniugation as we!l as an immunctoxin for use with lL-2 .n 
accordance wim this invention. These examples are not intended » Unit the invention in any nrwnner. m the 
examoles. all parts and percentages for solids are given by weight-weight unless othenwse indicated, and 
an parts and percentages for liquids are given by volume/volume unless otherwise indicated. 



ixamote I A 

Antibody Characterization 

Fresh posl-suf^ human breast cancer tissue and a variety of normal tissues were used to prepare 
membrane extmcs t>y homogenizatibn and discontinuous sucrose gradient centrifugation. Human breast 
cancer cett lines were oWaincd from the Breast Cancer Task Force, from the American Type Culture 
Collection (ATCQ, and from Dr. Jorpen Ftjgh at Memonal Sioan Kettering. The cells were maintained and 
passaged as recommended by the Breast Cancer Task Force, the ATCC. and Or. Fogh. For immtiniations. 
either membrane extract containing 100 ug of protein (Lowry assay) or ten million five breast canter cePS 
were inoculated intraperitoneally into rive-weekK)W Balb/c mice. The mice were boosted identically twice at 
monthlv intervals. Three days after the last boost the spleens were removed for cell fuston. 



sc 
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Hybridoma Methods 

Somatic cell hybrids were prepared by the method ol Buck. 0. W., et al. supra, using the murine 
myeloma Une Sp-2.1>/Agi4. AH hybridoma cefl Unes wertf doned by limiting dilution. Half Of the fusions 
employed spienocytes from mice immunized with breast cancer membrane extracts and half used 
splenocytes from mice immunized with live breast cancer cell fines. Eighty-three thousand four hundred 
twenty-four wells were generated from those fusions, of whtoh 22.459 exhibited hybridoma growth; 
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'mnunosO'C'er.: assay (ELISA) 
tfT>mi:ncNuorescsr»cfc assay 



T". tnc irpT-jr.ijmg oreast canc?< memo'ane ertracJ c an indirect 



For fie soiiO onase memorane 

ELJSA. -so ui cf 0 ' Tig rri c»ea*: caf'cef memorane orote»n wef oiacec »r. polyvinyl chloride (PVC) 
rp:cro:;ter wr-'is fo' ^2 ncurs 2: -s'C e>r^.:ac: was asoiratecJ anc me ^eHs ^^ero wasnec witn pnosohate 
our^rred sahne fPBSi zzrA^'r\'.r\g : - c oovme se^ur: abumm ^BSA^ The *eii£ >^ere :nen incuoaied witn 45 ui 
;•: a 1 10 c2:!o:tor: o* nvDrtCcma suoe'nata'it T-.o i^iiaent was metJium wi?n 25 '^M cf a Outler. lO*"© Covme 
serufT".. ani 0.'** sodfum az-.oe Are' 30 mnutos a: 'oofn rcTcerat-jre. ine wei!s were agam v/ashed and 
•ncucatea -iS mmutes a: 37 w;;n a ;.200 dilution o? oeroxidase conjugated goa: anti-oiouse igG. The 
diiuen: was PES. The weiis •^'ere then washed with ?SS ar.c reacted wnr. 200 u! of i .2-a2inodi(3- 
e:hvit>ennh!aizoitne su»phonic acid> »n 0.; M sodium citrait* vjt<er pH 4.2 for 30 mmutes at room 
lemperafjre. 0pt:c3i densc/ was rieasured at -lOS nrr. Po^ each expenment a positive control, antt-beta 2 
?T>«crogtoouLn ai s ng mJ. was reacted witn normal human kicney memprar«e. This gave an ooticai density of 
VO : 0.1 'Standard deviation*. The DacHground was 0 r Oi oot-.caJ dens»ty un-ts <0.D.) using mediurr. 
wn^cjt rr.ouse rr^onocionai antioody. v^eils tha: gave a reaction on the tress: cancer memorane eytrac: of 
c.'eaier than 0.7 O.D were saved. 

^Of the indirect trr.muncfluorescence cell ime assay 1 00.000 ::reas: cance' cells o' the immumring cell 
;;r.e were placed overnight wirt^ aoprcpnaie media tn each chamoer o? a set o? eight chamDered slides. 
Stmitariy. 100.000 fibroblast cells from ce» line CC95 were mcuOEted overnight m chambered slide wells. 
The celJs were washed with PBS containing t% BSA. The 'wel!s. both breas: cancer and fibroblast, were 
incubate-- tor 30 minutes at ^'C wrth 1:10 dilutions of hybndoma suoernaia.nt. The ceils were again washed 
aid incubeied 30 minutes at 4»C with a t.-50 dilution of fluorescei.'^ isothiocyanate iFITCKonjugated goat 
Rab'fc anti-mouse Ig. The cells were washed three times, fixed in i.5% formaldehyde in PBS for five 
mintites, and ttie chambers removed and rinsed in PBS. The slides were then mounted in a composition 
corsra?ninc poK-vmyl alcohol, glycerol. tHiffers and a preservative and examir»ed with a fluorescence 
microscope. Hytjridoma wells showing strong fluorescent binding to the breast cancer cells but no 
fluorescent binding to fibroblasts were saved. Five thousand one hundred Sfty-six hytsndoma we'is revealed 
breast cancer reactivity in the initial screen. 

Supemasants from the 5156 positive vveUs were then tested in solid phase EUSA vvith seven normal 
tissue membrane extracts (liver, hmg. colon, stomach, kidney, tonsil, and spleen). A.ny welt supernatant 
giving an EUSA O.D. greater than 0.3 was discarded. One thousand one hundred one of the supernaiants 
were found to be unreactive with the normal tissu extracts. 

The 1101 hybridoma suoematants were tested on frozen sections of human breast carcinoma tissues. 
Six micron sectio n s %«ere aaadied to sfides. fixed 10 minutes in acetone at 4«C. dried 10 minutes at room 
temperature, washed with PBS. blocked with horse seium and *ncut}ated 20 ..-tinutes at room temperature 
with 100-200 ul neat hybndoma supernatant The sfides were Washed with PBS. and finafly incut»ted 20 
minutes at 37«C with a 150 <£luSion of peroxidase conjugated rabbit anti-mouse Ig. washed again with PBS. 
and fmaliy mcubaM 75 mtmiies at 37*C with 05 mgmtl diaminobenaidine in 0.05 M Tris buffer pH 72 
contaia^ 0.01% hydrogen peroxide. The slides were statrted with hematoxyfin. dehydrated and mounted in 
a medium containing 355% methyin-butylmethacrytate copolymer. 7.1% tiutyl benzyl phthatate. and 05% 
2.6-ditertbutyt-p-cresot One hundred twenty^our wells yielded breast cancer selective binding and were 
cloned. 
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lmmurx)globutin class and subclass of the monodonai breast cancer selective antibodies were deter- 
mined by an immunodot assay essentially the same as that described in McOougal et al.. J. Immurtd. Meth. 
^:28i-290 (1983). Antibodies were also internally labeled by growing 2-3 x 10^ hyforidofna cells for lour 
hours in methionine-ffree medium containing 0.2 uCi ^ methionine. ^ss-iabeM antibodtee were im- 
munoprecipitated with fixed staphytococcus A cells, or with fixed staphyiococus A cefis preooated with 
rabbit anti^ouse immunoglobulin, artd the immunoprecipitates were analyzed by SOS-PAGE to determine 
antibody light and heavy chain mobility, lack of extra chiins. and the ability of each antibody to bind 
staphylococcal protein A. 
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Th- ani:boc;e£ were exoanco-d Ml ^0 BaiDc or ?i tCSTBB ^ BatOC) m.ce were pr.med 0.5 m. 
-r.-ane .nv2cer:!cnc-eMv .'.o» anc aner tO-M aays .noculate^ w.:h one m.ll.on 109 phase nybndoma cells m 
P5S As-;: ;s t-u c .-^f.: sioreo a: - C'C anc rr.a^ea anc f.itC'eC nroug^ a OC micron 'iiier unit oetore further 

Sorric i-G ar/.iocd^es :na: ocurC siarnyiococca: srote.o A -^ere our.^ed Dy att.nny chromatography on 
nr-e:r^ A.cr'romaioQ'apn.v resm uOot2.n:ng ei'.ner agarose, dejf^fan and or acryiam.de w.tn pH step gradient 
erjt or fgG antiooci&s t-.at txc nc: Dtno croiem A were preciDitaied adcmor. of ammonium sulfate to 
ic-- satJra-cn a: C*C Cf ^y o.ndtng :o DEAE Aiiernativeiy. icG antioodies we-e our.lied by cmomatog- 
'a:'".v uSir.c 3 Sror.acrvi s-200 coiurrn. ^oWO^tn Zy DEAc ceUytose. 

^ The rrecc :arer v.e-e rec:£so»vec m P5S. diaiysed !c 20 mM Tns prt 7.2 and mromatographed on a 
: z r to co'-rrr z' 3'etr.y{5n:noe:ny.' ceHuiose tOEAEf eiupng wnn a V5 liter 0-500 mM NaCi gradien; 
a: -'C a: a f«ow rate 0:. : rr.imin. m eacr» case, column fractions were monitored by SOS-PAGE and the 
c j.es' antrDOSv :ract.on£ A-ere oooieo. concentrated :o :-3 mgrr.i. dialysed to PBf t 02% NaN:. and stored 
a: -*C 

anrooo'es were punfied by ce: filtration material on a 2.6 r 40 err column of Sephacryi S-300 or 
orer cei fi't-aTion o: res:r. containing' agarose, deicira.'^ and or acr/tamide. eiutrng with PSS*'O.Ol% sodium 

azce a: -c^r-r: :erT^D€raiure a: a *''ow rate of i rr.lrr.in. 
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For evaJualicr^ of their setecTivity for breast cancer, the ourified antitxjdies were tested by immunoperox- 
•case secnicn stainir.g on sections c*. s:x:een normal tissues, and by immunoiluorescent cell ^rting on rive 
tJiood ceil types, immunooeroxidase staining was performed as above except that' knowm difiitions of 
ourified antibodies in PBS m the range of i-40 uo/ml were used instead of nybridoma supernatants. The 
pare antibodies were first titrated to find tne minimai concentration giving suong immunoperoxidase staining 
on breast cancer sections and ff^en used at the concentration for the normal tissue tests. Peripheral booc 
cells (platelets. Jymohoc/tes. red blood ceUs. granulocytes, and monocytes) were prepared by centrifuga- 
tion using a medium which seoarates monocytes from polymorphonuclear leukocytes. The cells were 
reacted with antibody a: the op^mal concentration determined above for 30 minutes at 4»i;. .washed, 
reacted with a 150 dilution of fluorescein isothiocyanateconjugated goat ami-mouse Ig for 30 minutes at 
4»C. washed again, and examined in a cell sorter. The wash buffer and diluents were PBS with 1% gelatin 
and 0.02% sodium azidcThe cell sorter was equipped with a 76 micron nozzle and a one watt argon ion 
laser at 488 nm. An 80 mm confocal lens was used ofi the optical rail assembly tor focusing. Other filters 
used were a SIS nm tnterference filter and a 515 nm absortaance fitter (for scanered laser light) and a 
neutral density 13 fitef for forward angle light scatter. Contour plots of log fhiorescetn fluorescence versus 
frv wd angle light scatter were used for sample analysis. Mo blood ceU types showed detectable binding. 

The tending behaviors of the preferred antibodies of the second dass herein are reporteJ .n Table I 
tjeiow. The following abbrevialioos are used to denote stn«tures bocnd ty the antibodies: Ac, acini; G, 
elands: T. tubules; O, docts; U himen; W. sweat glands: E. epithelium: S. sebaceous glands; Or. 
granulocyies: Mk, megakaryocytes: M. macroohage: ty. lymohocytes: Bl. Basal layer: Fe. focal epitheDum; 
A. alveolar lining cells: B. Bowman's capsule: Mu. muscle: and I. islets: H. liair follicles: U. glomeniii: and V. 
vesseis/endotheiial. 
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Bfeas: Cancef Cet: B.r.o:ng Rarioe Deiefminat«on 

Antioodfes -^ere J.-r.^er eva:uaie<2 ?cr range of oreasi cancer ceu ime fecognmon by im- 
rnunofiuorescence assays on i4 breast cafKer ce!l imes. Table il below reoons the results of these tests for 
:ho preferrec an;io: r«?s ne.'eir^ o*- me seconc class. 
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N'on-B^eas: Cancer Btnc-^g oJ Monoclonal AntiPoQres 

Finally, tne antibixjtes were tested t?y immunoDeroxidase staining on eleven non-breast nrialignancies. 
The results ior tne preferre:? antibodies iierem ior the second class are reported in Table III below. The 
numbers are tne sanne as designateo tn Taote i. 
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T.-'.e ;urnc' O'eas; 
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an-or ,ar.;-, oreas: zsr.zv ceK 0:n3:n; fange. an3 t5iood cell Dmding and selectivity 
.,,.,.„.j'j^.,5j^2,es zzzoic-r.q :c tr;o ■r.ventio" are <ommarizeo m Table IV. 



TABLE IV 



^■3 Cjnd^dates 




2G3 

9C5 

32A: 

32?3 

35E:0 

87h: 

ii3?l • 
120H7 

200F9 

203E2 

2i9F3 

245E7 

25^H? 

260-9 

25632 

317G5 

369ri0 

387H9 

421E3 

451C3 

452E12 

452F2 

4S4A12 

454Cn 

45707 

520C9 

650E2 

S97B3 

741F8 

758E3 

78866 



Ce" is 



0 

Q 
n 
A 

"I 



0 
0 
0 
0 
0 
0 
0 
0 
9 
0 
0 
0 
0 
0 

c 





CeT. 


Selectivity 




Range 




1.00 


0.078 


0.86 


0.57 


0.063 




0.79 


0.073 




0.7i 


0.063 


0.62 


O.i- 


0.070 


0.67 


0.00 


0.023 


C.95 


o.co 


0-078 


0,36 


0.86 


0.036 




0.7? 


C.0<7 


Q.67 


0.57 


0.047 


0 7' 


0.36 


0.070 


0.52 


0.71 


0.031 




0.86 


0.055 




0.86 


0.036 




1.00 


0.070 




0.92 


0.064 


0.52 


0.92 


0.C89 


0.71 


0.83 


0.070 


0.43 


0.77 


0.055 


C.81 


0.17 


0.023 


0.29 


0.91 


0.086 


0.81 


0.57 


0.055 


0.38 


0.91 


0.070 


0.52 


0.00 


0.O23 


0.24 


0.55 


C.OOO 


0.29 


1. 00 ' 


0.031 


0.76 


0.75 


0.078 


0.55 


0.10 


0.039 


0.25 


0.40 


0.008 


0.86 


0.90 


0.008 


0.81 


0.88 


0.070 


0.18 


G.63 


0.000 


0.14 


0.78 


0.008 


0.52 


O.sj? 


0.016 
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Antibody Affinity and Antigen Density 

Several of the antibodies wttich may be employed herein «.rere iodinated and tested lor binding to MCF- 
7 CAMAi SKBR3. or ZR7530 cells. The antibodies were labeled with using chloraminc T to a specific 
activity of approjdinately 10 uO/ug. To dotennme immonoradiochemical purity, 100.000 cpm of two of the 
taheled antibodies in 05 ml fetal calf senim was serially absorbed with five aliquots of target cells for 15 
mifiutes at O'C (generaHy 4.000.000 cells per aliquot), and the remaining radioactivity m the sivematant 
after each absorption was determined. 
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For r.easu.emems o. ass^c a-on constants. Known concemrafons oMat^.ed anO -''^'^'^Z^'^ Z 
an..co..e. we,e -ncDated w,t. ...e'. ceHs .n .e,a. ca« serum .or 15 '"J'J'^^l ° l^^l 

celian-urooy n., .e.e .t>..-. ccun.e. .n a gamrr^a counter or !..tereO tHroug.. M.crotoW ' * ^ 

Sc.e«,«.c. ano tne ».lte.s cour^teC To account lor untwond antiooOy reta.oed .n l,ou.cJ on the f.lie " -^^^^ 
coma.n.o9 the same concentrations of annaody. but no co«s. were done -n parallel ^"oc.at.on constants 
and antigen copy nomser per -jrge: are ca..-uia:ed !rom the aK.mr/ test results and are reported .n Table V 



TABIC V 



Affinity and Antigen Copy Nunber of MA3s 

n Cell Line 

3700000 9-1x10^ 



KCF7 





32A1 




33F3 




35E10 




ilBC 




37H7 




iOSAlO 




il3Fl 




120H7 




140A7 




200F9 




203E2 




219F3 




245t7 


ss 


25AH9 


260F9 




26682 




--317S5 




369F10 




337H9 




4Z1S8 




451C3 




452E12 




452F2 




454*12 




454C11 




45707 




520C9 




650E2 




69733 


741F8 




759E3 




788G6 



2300000 
210000 



30000 
80000 
3200000 



400000 

250000 
470000 
390000 

500000 



i.lxlO; 
5.2x10- 



6.0x10' 
2.7xl0f 
1.5x10^ 



1.4x10® 
i6 



6.8x10^ 
1.2x10? 
4.8x10' 



;§ 

8.2x10* 



MCF7 
y.CF7 



HCF7 
MCF7 
CAMAl 



MCF7 

SKBR3 
MCF7 

237530 

SK6R3 



ss 
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rABLE v: 



35 







2G3 




9C6 


70 K 


32A: 




33^3 


56 K 


35E10 


80 K 


513- 




87H7 


2^0 K 


1 05 AID 


55 K a 


\l2rl 


40, 60, 100, 200 K 




Very Diffuse 




HMW Mucin 




Glycol ip:d (pentasec 


^ 




203E2 


H«W Mucin 


219F3 




2i5£7 


HMW Mjcin 


254.H9 




253F9 


55 K D 


256-i2 




3i7G5 


42 < c 


369F10 


HMW Mucin 


387 H9 


<0 .< 






^51C3 


Transferrin rereptor 


452E12 


240 K 


452F2 


200 K 




Transferrin receptor 


454C11 


200 K 


-57C7 


240 K 


S20C? 


200 K 


550E2 


42 K c 


59733 


200 K 


759£3 


200 K 


738G5 


mt Mucin 



so 



2 ^ Different epitope than that bound by 260F9 and 26632 

D = Different epitope than that bound by 106A10; both 260F9 

end 26632 appear to bind to saine epitope 

c « 'tress block each other 



Antibody isotype 

Antibody tsotype was detemiined as follows: A grid of S-inm squares was lightly drawn In pencil on the 
ritfocellulose sheet and i-mi droplets of antiisotype sera (t'tton Bionetics. Kensington. Maryland, rabbit 
antisora to mouse ». x, o, -,2a. 72b. yZ, and u chains; were appTied so that aach row of squares 
received one spot of each heavy and light chain reagent The sheet was incubated one hour at room 
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^r.ciovec in :r.- eic2fT>oie ts css-aia--!L-2^,.>... T^e ammo aciC seauencc oi m.s 

d.*te- •-nr!' -ne arr^mo dC:3 scuuence o« native noman iL-2 tn tnat .t :acKs tne m.i.al aianme of u h .:ai»ve 
^Jie-uie. ar.c tne cvsLeme ac oos.uoo i25 nas Deen cnanged to sef.ne. SamoJes of coh ma! oroduce this 
it -2 r.ave Deen ceoos.:ec Dy Cetjs Corooiai.jn ,n me American Type Culture CoUeaton. 12301 ParWawn 
Dr.ve. ?.ocirv.:ie. r.W. USA on Septemocr 26. 1983 onoer accession numtjer 39.452 and on March 6. 1984 
•ncPf accessior: numoer 39.626 under me provisions oi the Budapest Treaty 

The •:l-2 wes processed and purified as described m vne lex; and Figure i of copending U.S. Serial No. 
:":5.i52 Marcf^ 21. 1985. the disclosure of which ts incorporated herein oy reference, except mat the m 
vitrc '^•<^u!f^'Je Pcnd lormaiion was earned oui using cupric chloride, as described »n U.S. Patent No 
1572 79S ra:.^er man o-KxJosoPenzoate. When me lL-2 was recovered from the chrcmaiography step<s) it 

;"J^.n.-.2e^ arrc resuspenoed tn a neutral aqueous Ootfer. The punr- M the recomoinani IL-2 after me 
rr-ro-^'arosrar-v «ep(s) was a: leas: aoou: 95% . and the lL-2 contained less man about 0.02 ng/ml 
encDtDXin as 5e:er.-ninec oy me Limulus amebocyie assay. 

Tr* ouf-.fieo JL-2 was formulated a: a concentration of 0.3 mg mJ with 50 mg ml mannitol. 



Tne intrarerroneal mouse tumor mocel OV'CAR 3. a .^urr.a.'>-;eMvec: ovarian cen une from the National 
•nrjrjies ct Hsaitr. (Dr. Hamiitonl an2 avalaDie from tne American Type Culture CoMeaion. RockviHe. MO ts 
err r -cves. 



D. Subcutaneous Xenocrart 

remaie rmmcnccompetent mice (Charles River Uboratones. tnc-. **vamincton. MA) are treated. 5 per 
gicup. subcutaneously with the OVCAR-3 model. Tumors are measoreo on days 0. 3. iO. 14 and i7. 



r. Results 

!L.2 alone, one of the breast cancer antibodies 280D11. S20C9. or 454A12 alone (identified in Table X 
below*, and IL-2 in conjunction wrth the antibody may be inieaed intravenously into me mice on the first 
day alter turner imoSantation (Day 1) or on the third day after tumor implantation (Day 3) with the dose and • 
schedule indicated in Table VHL 
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27 




a* one 
280011, 52C:9. or 



2.75-7.5 X 10^ UAg 



25-50 r:C/'<-3 



Caiiy for 1- Jays- 
be^i*^ at Day i post- 
irplant 

Dally for :A 

days-begin at Day 1 

Once every 2 or 3 
days for lA days- 
begin at Day 1 or 3 

OaiV days- 
tegin at Day 1 
Once every 2 or 3 
days for 14 days- 
beoin at Oay 1 or 3 



. .^^ ^..o • -2 i-jr.'- to t>e between 50 anc lOO KU of lL-2 given daily to 
wJ'^-'o w •'•"-£vs anc :S''-200 KU :L-2 cn-en da.iy to 'rr-munocompeten; nnice lor U days. 
'^'^^^>::^7J^^^oo o^^genu « .rov.e. .n Teble V.U .s expected to rej«« t«^or 
crcv^c^«i%I'. the a«r...n:strat.on o: e.tt,er agent alone, altnough no work has been actually done 

'"^JlTn Sl'exS^S»nts -ere reoestec usmg only tC KU of IL-Z and 500ms of 280O11 aommis.ered 
wI^K.^ at Dav ^ no efiectr^ness was seen. The dosage and scheduling must be 8diu«ed to 

^nti?c^s .e.. tne max.mun, toterated dose ol each component must be 

^n a S^V^e dily ,or at teast tO days must be lo.Umed. Each type o. cancer and anybody 

A'M^,^ and schedules, to be determined by rouUne experimentation. 

''''^^^^^^^Tr^ 9^ ^ Ta^-e V«. the maximum tolerated -^-o'^^jf maybe 
admimreced alone to. one weeK daily imrapentonealty (io) or .ntramuscularly (.m, -^^^l^^J^'^ 
administering cne-ha« the maximum tolerated dose of IL-Z and the maximum tolerated dose o. the 
antibody as scoarate intfavefious boiuses. 
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A. Preoaration ef ?fcin A O^ir. 

A soluble recombinant nbn A wh.ch requires no solubilization to be ^'T'^'l^^^^^f^ 
disotovaLwdeitv ^ oreoared as follows. When the coding sequence for ncm A was pl«ed « 
SSTSthe ONA encoding teader sequence of phoA to form a putative 

seQu«»i is the »«wminal porton of a leaeer.ricin A chimera, the ncm A sequences so disposed 

result in the soluble cytotoxic material. . ^ _aT» lAxrr DeoosH 

Expression vectors conaining the genes lor the p«»c«r8or P^«»™ "«»:™^ 
NO. 67X27. deposited ^'-^ci: 7. 1986). pRT17 <ATCC Deposit No. 67.026. «»«P«fSJ^ TJ^ 
PRT38 (ATCC Deposit .No. 67.025. deposited March 7. 1986) or their I^ISHSS 
Transfomrino host ce-^s with these expression vectors resulted « 
encoded. Tte a«9^ modified precursor was deaved with trypsin: the A and B portK«^ 

were p«)duced as sep:iraie proteins, as herein described. • ....^ »k»a saouanee 

In the phoA expression system, the essential eomponert s the tem-nattd P'^^'^^Ta^^S 
apstream cf . proxiMal to. a.nd out of frame with the ridn A encoding sequence, wherein the "'^l*^^ 
sequence- ^s initiated by a.. ATG codon. The two coding sequences must ^T^'^l^^^^. 
compatible bactenal promoar. which was the phoA promoter already assoaated with the leade.. Additio.. 
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. -- durs n wac - -.0 c:.-s9nce 3 DO-::ve -o-oreguiato: sequence >^n,ch was the positive 

sr..-.Jo.--c^ 3--c 3:e:: trie cryr.rai cro^e.r. oi e_ tnuf.np.ens.s . wn.cn are oescr.oed 
e... -.^uc.^ - - :'4r3c; ou-^'-^-e: v.a-^n '.966 Tnts was pfOv.oeO on bacterial 

v—'-^rc An-r^ i.-.-juCvC reoMco-s ano selectable -rarkers 

^ T^- v--^- v.e- ;.5ec to transtcr-. 3 5i;::aDie c c-'vot:': nost wn.cn v-as grown under concJ.Hons 
• .laDie ^oV:ne :a-r:c j^ar c-^oser. rt.os; ?»ccu€nfy ;:r:.-e' cond.t.ons ^neresy tne oromoter placed m 
s.v-vftrr nr. svs:?-^ Acs SwOOfesseC 
*--e''aV- ' c:' A wet tnen .ndjcec Dy orcv.fn- c.ndrrcnt wn-h ettec: expression under 

^.^^i iT^r-ce- rrcrrote: ar.c tne Droouct-.on ce'^-sne-i to oroceed tor su«:c:6m time to eMect a 

r« "I- g^^..^..' >-cr ^rccJct Thc o.'Ctein DroG'jct acS trjer. :solated Dy disrupting the cetis and the 
-li^-l- ^«-5 *la' "-'--'.•^'7"'^^^ -'Ci^ A oroducec ^^as tner% ^L<Mer puftf.ec usmg standard techniques 
Jr-w' n'-^e .-%c*2-C^:i'o'c to^reeiv soluble oroiems However. :ne eff.cency of tne extraction and 
^.u--*-aton' .^^r.na-:cec =v r-ezm? wrially clarified e^.rac: w.tn phenyl seoharose. The soiuD.hty of the 
i;^' e.^>£.c :on'e separa^^rC troni the rrembrare or ctner associated fnatenais) was shown by its 

i^-i^r to re-rra'^'^ '.ne cu:eT.c:2r^t -.-^-en tne scpjcats w2S sy-»ecte^ to centrifuqation a: high speed. 

"'^^TJ. r -TM c - - •'t-: A .'at wcc 'ec;;C'rC n/ ^-ic-no 2 lii of Jresh e- 

— • -c-r r-c 2: ":c-^ :?'-.De-'=-;r:: ^v^-icn: ^r.^. 1 r-: '-KijCi-i ncif^ A was 



r:.'; f'-it-we'l ny O.S rn» of 
rif- T/-^*;' ^as applied)* was 



, ...^ — ... =-...o:-3as: .-.cnocior.c: ar.:bocy C-es.gnat9d 520C2. descnbecJ more fully 

vvE' -'cJlc'"V it-'-t:c' No. HBSe96 or. Jarjary 1985 :ne A.T.encar. Type Culure 
• '•^'^ '^"■■^ cr- '^'^cv w2s rescte'l with S.5 -cithicois-/2-nitrotienzoic acidj at room 
''^^^^^^^^ ^ri^t^^^ 2.^m.nc:n.oiane fiT, was adCed to s«ve 2.5 IT molecules 

"f'^l!"!^^^ r-opvtene -ivcc-: was added tc 0.5^ rrJ of tne iT-je^ivatized antibody. The 2,32 ml 
: S^;. 'zr^^r^ z^itez assve .^Is sscrd to :n;t:E!e T.^ cor^jogaK^n reaction. The ;nixTure was incubated 

' cp-'-oaiicr. reaction m.^ure was applied to a r.:=:r.g <cel ftltra-Jor.i HP^C column using an eUrtmg 

rv^^rr O.tS M socJiurr p-.psr^^te. pK 8 0. A tc-^i c: 73% recovery of the purified «nmunocon,uQate was 



:;. ■'■.-2 

. . .-^^.•-vat tn.s e>r£rrc»- :t des-aia-IL-2^,». The amine aod sequence of :?iis 

lt.2 dX«^^ tfi *6C«enee of rwitiv human IL-Z in thiit K l^kS SiC A^n-W ^ 

--iot- jife. and the cxwme at ocsitkn t2S hes been chanced to serine. Samples of E. wli that proAioe mis 
r.-2 nave been deposited W Cetus Ccroeration m tne Americar. Type Culture CoUeciion. 12301 
Drive. Roclcvs-.ie. M<J. USA on September 26. 1983 unoe; accession number 39.452 and on March 6. 1S84 
under accession number 39.626 under the provisions of the Budapest Treaty. 

The It-2 was processed and purified as described in the text and Figure i of iJS. Patent No. 4.604.37T. 
except that the in vitro disulfide bond formation was carried out usmg cupric chloride, as described « U.S. 
Patent No, 4.572r7i8Taino.- man o-iodosobenzoate. When the IL-2 was recovered from the chromatography 
so step(s) it was ivophitod and resuspended hi a neutral aqueous buffer. The purity of the recombinant IL-2 
after the chrom'atogra:>:iy step(s) was at least about 95% and the IL-2 contained less than about 0.02 ngmil 
endotoxin as determined by the Umuhis amebocyte assay. 

The purified IL-2 was formulated ai a concentration of 0 J mgm\ with 50 mgmil mannitol. 
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0 Moflet 

Tr.e lar-^e: zeWz employee if- •"--ov vj-t^c =3£c •eu^'?'^-'? -^^^^t 
Cu;:o»e Cciiect-cr. Rcc^viie. .V.D 



js." a;on<- tne .rr.T.unotox:r. cescrcecJ ?ccv- s.c-- '^-c v.::-. •mmunotoxm may adm.n- 
:r.efsV:ntraoe'»torea«y to me ---ce. tjecTn.r.g one rsay after tvfro- .-.oiantatton .'Day t). w.th the dose and - 



25 



*5 



;L-2 alone 



Dose/kQ 



Schedule 



2,75-7.5 X iO^ U/Hc Daily for 1^ days- 
begin .at Day 1 post- 
ir.plant 



Irrvnunotcxin a'^one iOO ug/*<5 Daily for 7 Cays- 

begin at Day 1 



IL-2 
and 

Irmiunotoxin 



3. 75-7 .5 X iO^ U/kg Daily for days- 
begin at Day 1 

100 ug/icg Daily for 7 days- 

begin at Day 1 



The -T^xinofn tolerated dcse of H-r was found to t?e oetweer. 50 and lOO KU given daily to 

nyce mice for ^4 days and 150-200 KU of IL-2 given dai-V to imfnunocompetefi! fntce lor 14 days. The 
admmtstrztion of the combination of agents as provided in TabJe VIM fe expected lo reduce tunw growth 
sreater than the administration of either agent atone, 

" in an alteriiajive scheduHng to that given in Table VW. the maximum tolerated dose df IL-2 may be 
ad mini stered atone tor one weeic daily ip or im near the tt-mor, followed by administering one^ the 
maximum tolerated dose of IL-2 and the maximum tolerated dose of the immunotoxin. as separate 
intravenous boluses. The dosage and schedufing must be adjusted to obtain efficactous results. Each type 
of cancer and immunotoxin wiH reQiiire different dosages and s<?iedules. to be determined by routine 
experimentation. 



55 EXAMPLE III 

An immunotoxin (IWT) was constructed as described in Example II except that an anti-breast^ mon- 
oclonal antibody designated 260F9. described more fully above (deposited as ATCC No. HB-8488ywas 
emptoyed instead of 520C9. The resulting immunotoxin was diluted in saline and 0.01% mouse serum 

cc albumin. w 

The IL-2 employed was the same as Example II. The target cells emptoyed were human breast 
carcinoma cells from a cell line designated Ma-1 obtained from the National Institutes of HeaHh. The tumor 
cells were implanted sq into nude mice. 
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%%venou*w at" 35 Lg^209 -^ouse ar:C 7 0 ng 20g mouse The 1^-2 v^-as aom.n.sterea 
'^Z^- '^^'n.-- 00-- :-ao.':;:or:eai'v c. ;C ..lourr.s C7S0 ancJ lOO K.icunr-s dose 5c:n sraneC on day 0 «rne 
' ' ' .rno'--Tav3r. of --le :jmor» anc r>uC overlapping schedules when aCfnimrcr^o concorm- 



ta*^?!*-' "^r.e :C'Su:ti are sho^^^n :r. Tic^ IX Doiow 

TA3LE IX 



1 wX'J 



1.02 0/5 15.3 76 
i.li 1/5 9.2 47 



0/5 5.5 47 
0/5 24 



•■• TTTUTU^.s c.92 c-/5 5o . 

1:0 <uIL-2/3.5 vS IJ'.T 0.95 :/5 il.J o7 

•0 Kur-.2/7.0 ac If- 0.75 . 2/5 2.5 18 

IOC <ulL-2/7.0 IKT 0.35 2/5 0.9 4 

" Saline Control 1.09 0/5 19.3 100 

*'-3W is cfiange in bcdv weight as neasarrd Dy the ratio of nieen body 
weight (in g) at 14 days after treataient to niean body v«eight (in g) at 
the start of treatment. 

•••i~K is chance in tumor volumes as .neasjred by the ratio of mean 
turner yolume (in nrr.^) at 1- days after treatment to aean tumor voljn»e 
(in m-*) at the start of treatment. 
•»< ■ . 

••♦♦vj^" <5 ratio of treated tu^ior volumes to control tumor 

vol-jiaes. (e.g., '''^ = *0 '^^ns there was 6-.'5 tumor growth 
inhibition) 

*- Ths resulS maicae asaJ fts comtjinaaor. «as aoproxifnaely aSditwe with respea le its antitumor 
effecs: toxicities were eaha-nces; sfcgnay. AftsfaCoo of the doseroots.'schedute nay aKer the effccacy and 

'.cxicity results. t 

7h» mcTKsctona' anabooy-produeif»3 hybridomas listed below were deposited with the American lype ■ 
Cuftare'collectioo (ATCC. or iswiiro lmerr.ational Inc. {IVI» under the tenns ol the Budapest Treaty on the 
Lntetnational fiecoaration o« the Deposit of Microorganisms tor the Purposes of Patent Procedure and We 
fteoutations sherewMSer (Sudapss: Treaty). This assures maintenance ot the viable culture for 30 years from 
date of deposit The hybridomas win be made available by ATCC or m under the terms of the Budapest 
Treaty, and subject to an agreement between the assignee of tWs application. Cetus Corporatw.. iwd ATCC 
or IVI which assures unrestricted availability' upon issuance of the pertinert U.S. patent AvailabiMy oi me 

55 deposited strains is not to be construed as a license to practice the invention in contravention of the ngw 
granted under the authority of anv government in accordance with its patent laws. The assignee has agreed 
that H the ceO lines on deposit should die or be lost or destroyed when cultivated under suitable conditions, 
they win be prompdy replaced on notiOcation wHh a viable culture of the same ceP ine. 

Each hybridoma designaSoo listed in the left column of Table X-eorrespcnds to the monoclonal 

!5 anybody producing the designated monoclonal antibody. 
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TABLE X 



Cell', '-ne I)es:on3::on 
9Cl 

120H7 
20CF9 
2S-:H9 

32A1 
35£iO 
140A7 
203E2 



^52£12 

•354A12 

•157D7 

59753 

741F3 

759E2 

788G6 

451C3 

452F2 

650E2 



3C 



IV I Accession Number 

171-10056 
IVI -10057 
iV! -10059 
IVI -10060 
!Vl-10C61 
i VI -10062 
IV; -10063 
IVI -10064 
I v; -10065 
IV: -10057 
IVI-10069 
IVI -10070 
IVi-10072 
:V; -10072 
iV 1-100 74 
IVl-10075 
I VI -10076 
IVI -10077 
iyi-10073 
IVI-10079 
IVI-10080 
iVI-10081 
I Vi -10082 
IVI -10083 



ine Desionation ATCC Deposit Date A7CC Accessi on r<uCTt)er 



260F9 
2G3 
33Fa 
112F1 
255E7 
25632 
317G5 
369F10 
454C11 
230011 
.520C9 
260F9-1C9 



1/27/84 

1/27/84 

1/9/85 

1/27/84 

1/27/84 

1/27/84 

1/27/84 

12/13/34 

1/27/84 

1/27/84 

1/8/85 

11/7/84 



HS-3488 
H3-3491 
HS-8697 
K3-8490 
(S-8489 
K3-8435 
H3-e485 
KB-8682 
H3-8484 
HB-8437 
HB-8696 
HB-8562 

found to 5e a better 



sc 



'This clone is a descendent of 260F9 and was 
antibody producer than 260F9. 

m summary, the presert invention is seen to provide a combination therapy for cancer using an^[ww« 
oi anti-tumor monocJ-x"^ antitxxly andw immunotown and IL-2 together that is phamwcotogicatty effective. 



ss 



Claims 

1. The use of a camtHnation o1 lL-2 from a mammaiivi species and at least one monoclonal arrtibody 
that binds 'electively to human cells and/or at least one immonotoxin that binds selectively to human tumc. 
cans in providing s medication for the therapeutic or prophylactic treatment of tumor burden in a warm- 
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-y -rc'^ ^ '^'^ "--2 t.'om a .-namfr.aiian soecres ard at least one monoclonal 

-.0-!' r;:ncs se;ec::vc; . :o ^-rr.an :urT>or ceits arc 0' a: '-"^asi one .nnr.uno:o..r: tna: &«n^s selectively 

^ 1. J....... r. --s"r*a'"-":-.'::':3nv e*?ec?:ve cr»?jn:« 'l-^ •'O'^' a rT\Br^.r\z:iar> soectes ancJ at 

...... '-^rr.:r.c:crjr !r^a: o-ncc r.e»ectiveiy - :e;i£ cortamtn- :r>c- tjrr.cr ourren 

7 ;:o.T3os:ion s'j.tace Jo* oa/emera: cf suocjiar.ecus croDnytac!.: '.reatmer.: o! :umor DofOen 
-'.-r.i— :.r-' c -r.rvj'e. :r. Dnar-naco'cc^caUy e^ec'.tve amo'jntt. z'. it-2 ^ro*^ a T.afnrr.£!.ar. soecies and a! 
:£55: -r^oj^cc^ona; a'^ttDCCy '.na: r^tncrs seiec:»veiy tc ftuma'-. '.j—.c' re:;: 

r » -ornoVsJt.on hzzziz^r.^ -.0 ciairr. 3 ^r>ere»n ine if:^fnur:o:c>:-^ cor^.cr.ses an anf.cooy tna; selecuvely 
: .^=r -u-^ar. oreas: and or ovar.an cancer ceils anc nas a G o- w ;sc.tyoe. ar.i wr.e^e:n :r^e ca^csr Oemg 
•fta:*'C "S Dreas: anccr ovanan cancer. 

c A -m-csmon accoroinc to c\z\fr. 3 Of c!a:m 4 where:.' .r-rronoto/tn -cmynser oo am.bocy that 
, rrcyjo consisting of. 2S0F9. 23C011. ?45£r. 520CS. ti3Ft. ^C332. 454Cr.. 2G3. 33F8. 

.".--c -^soFic aCoi'jSE'.O. ":06A;0. 367KS. <2l£3. <5tC3. 45*A-2. 650E2. 74TFe. 759E3. and antibodies 
•nars'r 'Jnctio^iiy eqJ:vaien: tc a member oJ said -rojD and ^.^eretn rie .mmonotoxin composes a 
-o-c— Cf^ar.*; TiCtn A criair.. 

" 7 A com-ostticn zzzozt'.r.^ :o ary one C claims 3 :c 5 y'-e-tn r.e 11-2 -s f^uman iL-2 and tne 
-.^...erv.^r^ iurtne- ccr?rr:se5 e nna'Tnaceuticatly acceDtao!e ra^rre* r'.ec»urr 

rDrr.DCsstor. accorctnc :c ary me cia:r-.s 3 :o ' vz-e^cr-. rhe :£ mai-jre haman :l-2. des-atis- 
iL-2.V./3es-aia"lL-2,':.:o-t^;'2^. IL'2^:25 . IL-2.U.0-. 'L-2^:s-.^:r-,. des-ala.lL-2. or oes-a!a.lL-2.,.,04- 

s 11-2 fror-. c rr.£.-r.mai;an £2^c»es and a: feast one tmrnunotoxtn that binds selecively :o cells 
ccr:3 r^:ncV.e tymcr Du-Cer anacr a; least one monoclonal artioody tnat b^nds selectively to human tumor 
I^..^".-,. ^^,5/,. - rr^ethod :o' tneraoeutiC or 0f0p?>yiactic treatm^'?: of tumor burden tn a warm-blooded 
l^,z^,^2.\\lr^ host cofTiprisinG acmimstering to said Jwst a ortarrr.acologically eflective amount of a combina- 
:icn cf saTd iJa. irr.:r.uno!Oxin(s> and/or amibody(ies) ootionaliy w^th ttie components o? said combination to 
c-e ad-?":niriered seoarately to the host. 

:C ;L-2 and irrimunotoxin and'or antibody according to Clairr. 9 ^-.erem the immunotown compnses a 
rsccr:^ctn8.n! rein A Chain conjugated to a monodonal antibody that binds seleoiveiy to human breast 
and-cr ovanan cancer ceUs and has a G or M isotype, and wneretn the tumor burden being treated is breast 

and or ovarian cancer. . . 

tt. iL-a anc tmmunotoxin and-^Pr antibody according to claim 9 or claim 10 wheretn the antibody is 

520C9 or 260F9 and the host is human. 

t2. !L-2 and .mrrunotoxin andor antibody according to any one o\ claims 9 to n wherein trte 
ccmbinaticn is administered in te^^iBt doses. 

t3. A process tor the preoaration of a composition suitable for parenteral or subcutaneous administra- 
tion to mammafian hos» for Jieraoevtic cr prophylactic treatment of cancer comprising miwng together or 
torr-Jiat^g ?cr such use .!L-2 trcm a mammaSan soecies and a; least one monodonat artibc^v that binds 
seiectjveiy to human tun^c? ceRs and'or at least one immunatoxtn that btnos seiec&veiy to human tumor 
ce*is. 
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